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(57) Abstract 

A process for preparing 4,5-dihydroxy-2-cyclopenten-l-one represented by formula (1), characterized by heal-treating al least one 
member selected among: (a) uronic acids or uronic acid derivatives; (b) sugar compounds containing uronic acids and/or uronic acid 
derivatives; and (c) sugar compound-containing materials containing uronic acids and/or uronic acid derivatives. 
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(3) ( i ) fs,m.<o 1 0 ot-c-6 6 m^mm.Ltz^^^iy 1 m 1 <c 

, _Lfff £ > y # 0 h F 2 5 4 {i^^f »;/ h L N H&09 1 - ( 2 ) 

tattwasgt-rnw tfc 0 19 »oriifla( i - (2) tdte^co^jfe 

LTRftetfJO. 3(+iffW^jKy h^r^Hf Lfco ^ (D$tmVo$: 2 5 0 /i 1 (DTkl" 
J$A?U 3EICtKT* 1 Ofg^flr^Lfcttl 0 m 1 £f££f<b LTH^Jl - ( l ) f B 

(4) HJfc^J 1 - (3) T'^fif LfcR f {fiifaO . 3ttificO^A^ffl/Mm#]$iJ4£> 

K<dM#W&dx 3 o 2«*#tfff+ (ia^fi^ttK) ^ffl^rnot c 

n n *yi.A^£J?H^TM^nf|}& (NMR) |C J; o T m& &MVf L 7c 0 
<m^°.liiliJNM-A 5 0 0 (B#m^tt9!*) ^ffl^7t 0 ^ CD £ ^ T 

FAB-MS m/z 1 1 5 fM + H] 4 



* 4 . 2 0 (111. (1 , J - 2 . 4 H / . 5 - H ) , 4 . 83 I I II, m , 4 
-H) . 6 . 3 0 MM. dd. 1 = 1 2. 6 III?. 2 -IP 7 4 R 
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(1H, d d , J = 2 . 1 , 6 . 1 H z , 3 — H ) 

ffiU 'H-NMR(Df^->7 hfliCHC 1 3 «{b^'>7 M?r7. 26 pp 
mi Lt^Lto 

^tlh<D\fc\tT K (T. Ahmad) h (*-*'/n^ h>- h V V — 
=f- (Carbohydra te Res. ) 124 7^ v |2 1 7- 2 2 2 1 ( 
1 9 9 3) ] LTV^ h7>^-4, 5-i/t h'P^ry- 2 - ->^ 

[g] 1 {^(D-v^O*^ H^£t?U -Z:<Dm$&l-ift*S5%Jg (%) , tftttilim/' 
z id^^i'o 

M£ (p pm) Sr^,, 

mmm 2 

(1) 2 5g(D7/^'>SE («?Wtt, fum&mttW ^4 7 5ra]»*l:i 
1 2 1 °CT~ 2Viffflto1&Vtim, Tg>£s\Z.£oX'&ti±ffi$:0 . 2 2 u m<D* 
>-^U^7^^^--C6iiL, 2 0 m 1 (d /<£ 5 £ "CMJETSDRg L Jt,, 

otil^ito :©lfili?riET2 0mlifML, 1 8 0 m 1 (DTir h - 
hU^BDifcl, ^^£oT#fc±M£i&I£T 2 0 m 1 £T?*iN§L, IStM 
80ml©7th^MJ A-£3JDx.Tig'i>U ^<D±m&MJ£T 15ml 

Lfc 0 4 m i <D±.&mm&*w.mTm4 o o n i ttMLfci, sm:/^ 

3 : 2 : 2 ^^^CD±® £ ^ft^D T t*# LTiI'i>±m£3l& 6 <t 
V^i&^Sri&'^U 8m 1 cDttHtim%fttc 0 

4 m 1 <7)_kfEft&utj?{£& # 7 p -v h^77^-fflyU *^BW- 3 0 0 S 
P (2x28 cm, S±-> U ->T<b^tt^) T 7° 9 ^ U BtKf ^ : Btft : 
7K= 3:2: 2 (DJlJS £r ft£ t Lta ^7*l/y t-TO. 1 8 k g/c m l^n 
JBEU S^5m 1 (Dcfcit-C^Mt^^o^o 1 "9 6~7m 1 ^^6«t 9 I- 

■7=7 7 is a * — -> a ^4rtri\ gf5£ t d-v h ^7 7 >f — T* 

^Lfci "63 1 ##><b 3 5 S^T-CD®5^^^^itO->^ u-Oir/ 
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n m<Dmfi\>M'AKl-?&Lm Ltzt Z 6, 9 5 . 8%T<foo/c 0 

(2) H»<J2- (1) T'Ii$^ Lit is? u^^y- J V£#H\ 2. 8 6mM, 
9 5 5 /iM, 31 8/jM, 106/iM, 35(iM, 1 2/iM v MO. 1 8 M 

n-Ox7 SUM Lfc„ i^l-I^Oi^il^N a OHT'plI 7. 

OlcMfgLfcfi. ML- 6 OMIfolzmi-ZTtf h — '>xm&f£&&lk<D£ o Kjffl 

5 6^, 3 O^fflftlS Lfc^ji&^ifiLffl^ 1 1 6 4 O i&ifclCT 

3 7<C-C-*&3I LfcH L - 6 OJNBJJS& 1 0 %*te>Jlihffi^& R PM I 1 6 4 0 J§ «U 
l:t5. 8xi0 4 f@!/l. 3 5ml i/«e5J:9l:fii»Lfc 0 

^^"^VS^I. 3 5mllI«L, llE->^o^^Ty^»S:0. 1 5 m 1 fls 
ML, 3 7t, 5 %~mit$imtftET-V2 OB#|H]*&tl Lfc 0 

*<Di&$k^ 2 0 B#ffi|gfc::fc3V^T 1 0 6 u MKlW->^ n-^^-y ^SrSSflO 
LfcE# MlO. 6nM) fliiWSttmiSS^^CfiT^I^, 
35jiM y^D^yryy^ttLfcE^ (Jf*»* 3 . 5 m M) fliT^F- 

^(o^^m 3 \^~t 0 -ttefr-hm 3 iiH l - 6 o mi&nmmm^m* Krnfe 

, «SWUiif*n#ra (B#Hfl) , Mlit&*^4^£&BJfe$: (x l o 4 m/ l . 5m 1 
) &*H% 

. 8 6mM y^n^yf/ yiiE^, 6;*lEP (O) 149 5 5/jM ->^d-C 



3 an a1 . - ✓ ■> / > Mi At-;. l|) ill 2jiM „ ,. • 
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mnm 3 

(1) 10g(DD-y;^nySf (y^v|±| G 5 2 6 9 ) & ] V y V fV(T> 
7k\zm$L, 1 2 ltf4S$»Lf:^l Om 1 KftS * T«JET**8 Lfc 
o Z.^Z.^my'^^ : B*S& : 7K=3 : 2 : 2fi^fff(0±i4 0 m 1 *lMZ.Xm.£ 

±fefAtti?&£.;*7 ^^^n-v hi/^^^ — ffl-> y 13 y^Bw- 3 0 0 s p ( 2 x 

2 8cm, S±^V >-T1tm±M) 1:7/7^ L , gtlfc:/^ : : *= 3 : 

2 : 2(DJ:i?:illttHT3yyu 7 t-T'0. 2 k g/cml:llDl£L, 

5 m 1 0&fE&-C#At£fTo;fc.o 1 9 10ml IdftS «fc p Id 7 9 ^ -> a *~ 

6 1 8 0** <D®# I::* n-^x 7 y^ttlT^fc„ 

MJ£Ti»«g-TS ItiaoTI 00m g (D->? n^^x / >"£*#fc 0 

w^W^fcA^l^y ? $-<-7°S is 5 i*£rffl WcMMfBH P LCTML^ 2 1 5 
n rrXD^gflPjfcifc-C&ffi Lfc<t d *6fl!li 9 8 %-C£>ofc 0 

(2) ±IEi^ n^O^y y©IfM^DX 3 0 2 f f Mf+^fflV^TtTo 

*Rft^«tt J NM- A 5 0 0 &fiH^ 0 JtSeft&liD I P - 3 7 0 SttEjttt (B 
*»3ttt«!) , UVtRUX;*^* h^liUV- 2 5 0 0^M!t (A*i¥ttU?rtt 
80 , ^fl-PJfcHX*^ h A- ( I R) liFTl R- 8 0 0 0 ^*t-5>#;3fc&H- (Al* 
«f^BFrttK) Sr^h^fflV^fc. WS#0r, NM R li^Jtefll 1 - (4) tfWj-W 

ifcft/g : [a] d 20 0 ° (cl. 3, *) 

IR (KBr&O : 3 4 0 0, 1715, 1630, 1115, 1060, 1 
0 2 5 c m-'lc:®lfc&*r-*-*o 
UV: I m a x 2 1 5nm (zK) 

i4i:^©i r^-<^ hyu^-^L, -t^fltwui&gc (cm - ') , 

28 
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El 5 Cl^OU VP£i|X*-<^ K^£^U Z <DifctoM&& : (nm) , KSttlliKft 

mt&m 4 

1 %(DD-7'/\/i? a (>^'-vttM G 5 2 6 9 ) 7Kr3ft£ £ 1 2 1 tf A 0$ 

fflflDH&U IN NaOHT'pHiSr7l;«fiLfc. 5 m 1 <n*UW&7kX¥-ffiit 
Ltz^4 Yy yy'Qtiy (5ml ; 7 y >^ ->T&m) CTy^^L^ 25m 
1 (D^XiJ =7 L7to ft^ZJlC^ 7 A^<b?3tti LT £ f;5ml ^PO 

2S@ IC^iil LT^fc 5 m 1 £ P 1 Wft. 3 #B ICjgffi LT^fcl Oml £ P 2 
®£\ *^(C^ttlLr#fc 1 Oml^P 3Wftt Ltc a i*t:25ral©0. 5M 

^mxmtatn otz 0 Mrtrnzxy j*fi>t>&mLx£iz5m \ £izom&. 2#g 

^IC^tB LT#fc 1 0 m 1 £E 3 L/c 0 

(1) Htti0»J3- (1) tZm.<Di/9 p-^> y >ff^t£t?n£0. 67 mg/ml <b ft £ 

LT. n-;^ 9 = i^>?^^lilOO y 1 (100 ^ ) -fo, ->^p^>^7>tK^ 
tf$fi&* 15 a* 1 (10/i g ) , 45/* 1 (30/i g ) , 90/v 1 (60 n g ) , 1 35 n 1 ( 
90 /i g ) , 180 n 1 (120 me ) AP&fco — ^&«JEETft)*U H y 

y f-/W> 'J /WfcJ88* [N, 0- (hyyf;i->!j;i/) — T -fe h T $ K (t*7^ 



2.1 m :<3.2 m^,)*"7X*7iv (ftftttK) »I2 % 0V17 Uniport HP 60/80 
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mesh ( -J — ^/U-y-J ^>**±&!) £ %X hs L fc h <D^ N i/x^D7^77|l 
GC-7AG (§,mi±m) J: <9 df y T-JJ* N 2 "C20 ml/#CDffitilT15B#f!l!£^# 

V T — j3^ : N* 
»fti£ : 50 ml/# 

ttAnifi^ : 280 x: 

#rS : 8 -C/ 5) 

: 270 t 

>^o^>^y> n-;*"^ ^ (a)/(b) 

10 ng 19,981 285,798 0.06991 

30 ng 90,980 285,398 0.3188 

60^ g 174,284 251,439 0.6931 

90 ng 272,524 256,356 1.063 

120 *ig 368,573 255,545 1.442 

fffift (a ) /n-t^ * ^-tf->-Ot°-^ffifJ? ( b ) ^^77l^^ttl!6Wj;p 

v^<i/T / >ft (^g) £?r:-f 0 
-f-^^*;->^ n^^-r / >S/^;fc£acDH!£Hc*i Ltr-i ^ ^ £100 h 
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(y) - t |C J; 19 , y^DK>ry>ii^f-e^ o 

(2) 1% (DWkm^MLtz? ;W (-f-% ?j 

. >f/u->y;MbLt, riT,&_hfE:fr&t;:ftv\ ^^-7^77-?^ 
lJO$&WhVity)<Dtf^?ti-?' h >/ =7 7 7Tk-tmx*h <o . ^*A(i^ijM?*S*r^ L, 
^ (a) ) (D<t-^(C, n-Tf"^ * 3-^>li^«FB#fflS3 «fc ^27. 8ft [ t"— ^ (b) 

n^i^^ y ^/co t°— ^ ( a ) : 203, 794 

n-rf*^ * ^-^(D f— ^ mm (b ) :305,444 
(a ) / (b ) : 0. 6672 

o-O^- / >ft ( M g ) : 88. 4 

3S*fc0»J 6 

migCD y'/W^ p / ^ y h > ( > ;W £ f±JW code No. 100282 ) £• 1 % ft £ <fc 
'3 I -7K L , 1 2 1ttO. 5mm. 1 B$fSK 2B$P«fk 4 B*BH, Xlll 6«$ 

Pb^DRIL^o #ADjS*MS?{££±fE^M 5 - (1) IBftiD^l^oth^f 



0 . o 9.28 1.4 M 



1 



2 f' 
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2 5 2.8 8.15 

4 119 18.3 

1 6 1 3 2 2 0.4 

flilRO^ + ^y 1 0 0 g 1 0 0 m 1 WTKtiOt, 5+t-Tl!»*Lfc 0 5m 
l©7'D7^t-fK (2 0mg/ml ; £fgitM. 9 0 3 3) ^»Lt5 
OtT 1 H#PiflS;S LT-£(D£gj££- 1 . 5 U 7 h J\s<D7kX'ftcft Ltz. 

0 }5tifLt^Il:i 0 Om 1 W*^jDitpH6. 5CO^®^^^#, 1 2 

1 tt 2 b# fflAn*ft LfcfSh 5it6:irl:J;0pH4. 7(D5^^1!fc 0 

*fc£ri£j£T 1 4 m 1 £ Tjfcflg U 3 6ml ©^^y-;U^ttLTM, 4 0 
00x g T10»MiS^Lt±i^fc o :©ltg^teTitLT3. 5ml 

r(Dj»flg$: ] OOii 1 ^l^iii^y^ p-O^y >-*£H*&#iJ 5 - ( 1 ) \z 
a^<>T y xD&.f£&i&ibtbtiti:i)>'2iz 0 ioo g 

r <t J; 9 0 . 87mg(Dy^ a s<lsT J ^ri^fiS LTt^ ^ t hfr 
HJtEtfiJ 8 

(1) ^^^-^ (v>=>*m, faitmm&m) (oi%*^i«8 m ii:i. 36* 

0. 6 8*14, XI* 0. HM^^ft^ (8. llfi/mgie, 
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•>?-*t±m. P 9 9 3 2) £AQ;t, 2 5ttl IJtiltILt, C *X <b <D(T)8#^S)£ 

^ 1 



8 Omg^^^-^) 


s 








(D 


(2) 


1 . 3 6 


4 


. 4 6 


4 


. 7 5 


0 . 6 8 


4 


. 5 2 


4 


. 6 2 


0 . 14 


3 


. 3 9 


3 


. 4 3 


0 


2 


. 7 1 


2 


. 7 3 



-75 %±# Lfco 

(2) i g (DT^^^m ($tmm& ; fD^mttM) & 1 o o m i <o®o . i 

n hc l xii©o. im Na 2 co. MSSflBx lif&ft? L , 9 5tT*i 5 B#R3 

LfcSL <£>(-te!fft*N a 2 CO, , ©tdH 6 N HC1 &2m;iT p H£ 2. 
7 KfflS LfCo —-ft. ® 1 g <7)T/l^' 1 0 0ml (DtK Idj&flu L 7t 1) O ( p 

£-j^TcQ ft m T- #'J 5t L , 
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SK gel G 2 0 0 0 PWA7A (7. 5mmX30cm; — f±^) £ 
ffl^t^^HPLCiaoTMLt #»J*Bli*, jffi&te 1 m 1 / 

*^^r£i5H4 O^KZt U 2 1 5 n m (C^m 5 SSftft T^tij Lfc D fgmVon 

4 1 4 m g /m 1 , 2 7 9 M g /m 1, K£f 

2 8 9 /z g/m 1 , K£f(D(C{i 2 9 6 /i g /m 1 <D i/ ? u^lyj- J l/fr^ 
Slitv^ri^bi^^cft:. i-^t?^, 1 2 1 B^PflflDl&LfcS***© 
tCJt^T, 12 1°C, 4B#Rfl*a?^(75Bft^O. IN HCl^t'95t, 1 5 B$ffl 
fium^fcm-g-lC 1 . 4 3 7 ^«Lt„ 

#$W«fctK HM^'J3- (1) IS«tCO^^T'm$^->^ xjsOtS >&M®{ Lit 

o 

(3 ) TtTlSO 5 0 g 05*3**6 Id 12 0ml C0tK £ T ^jfiT" 2 B#Pfl^<t 9 L 
. yM'L^^mt *>j&K £oX f&b^ it 0 5 0mlW6iClN H 2 SO. 
mTpH2l:»ltL. 1 2 1 BtWAPJSftL-CW^sKD^Wfco 

1 0 0 g (DiSfrhit 3 0 0ml OTi? hy^UXt^L, ^j&J^<fcoT5 5 

g(Dmm&ntz 0 27. 5 s <Dmm* 1 u * b/K^Tk-csfc^u tk^^d^t 1 5 

0ml t Lfc&, IN H 2 SO. &*D;lTpH 2 {dHH: L, 1 2 1 t-C4B#Pfl 
M&LXPm(B$:ntL c 

7t ^»S$»J|()2 7. 5g^2 0 0ml©7KCliSL > ^n^^f^ 
-ifK (20mg/ml, SfiitttJ!) 5 0 0 /i 1 ?riOit 5 OfC^BfK 
$*f:o frfofy)* 1 !i y h/K^7K"C«ti* U tK^^D^T 180mli tfcfl 1 
N H 2 SO< ^BitpH2|:WtL, 1 2 1 fC4 B#W*0«ftTtt^f©S:^fc 

o 

«JNKD-©Sr^iaLT1#fc5fKtr«ffi™ 10ml tt'ii Lt 4 ffiftDTt h 

Ii5. 5m L ^©/J^I13. 8ml, W©** b 11 3 . 0 m 1 <T>Wk1fciifo&% 
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*:<jy&$k, ^filt 5 0 g (Dte?)>hfrhtii%LX , UW<&X-\*0. 54mg, 
nm@ViZ2. 7 9 m g , fW©T'li 3 . 9 8m g (Dy^ n^yt / >ML 

■c^t ^©-©wsiji^w i 2 it, 4mmnmm(Dnm<D\,^-rti^ 

t***©~©(££W**.fc <9 , (1) lEtro^ST^IIy^D^yTy 

5 0 g (Dtefrhi: 2 0 0 m 1 <DtK\zMM L, 6N HClT'pH], 5 CIS 
Lfcf£, 5 0 o CT' 3 B^mmm Lfc 0 NaOHT P H5. OlCfflftU ^iltCio 
T^ift&^fCo ::<D5ft££6N HCIfpH2. 0 5 {dflSSE U 12 1tf4 

*g0lj8- (2) fE*fcWy7&T-$ij5£L7t 0 

-?rO££;^ 5 0 g (Dtefrhfrh 5 . 0mgCDy^DAyfyy^4fi)tLt^/: 

(4) rfTMtOT y-f>V7 T<<'<~ -^nfcUR) lcaT<£>4M£tT 

T-y^r^^-O. 5 g 5 .Om 1 OtMcSSJBU 1 2 1 4 B#|BJj!H]#fc 

L/i 0 it'ktCfc oT 3 7 m 1 <D±m&ffitl 0 Z ti%t*.W®t i"5 0 
T ~?>^y T 4 5g^50ml (DzKllfKifi U 1 2 1 t T* 4 B# Rgjfjp #i L 

o S'Nao-C2 0ml©±«^#fc 0 CI *!, 10) o 

T y ^7 r 5 g £ 5 0 m 1 (DfrfcMM L tilt 2 B*WHS£ 9 U 

tf>i£'fc±flf£l 2 1 °CT'4 B$fflAn*ftLfc 0 il^lI«toT2 5 m 1 tf>±m&®fco 

m 1 L, 121 C C 4 R^TJ];jD^ L /:., if^lldo T 31ml eo kit*; 
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W^KDKI* 1 4 . 8 tt g/m 1 , «3|sf(10)lC{i 7 6 . 3 n g /m 1 
, K^f(ll)(^li 5 4 . O^g/ml, ^(12)1:1134. 2^g/mlo->^n 

D-O^y >-li^tntl^i^ofc 0 Lfc^'oT, 7y^7 7^^-lg 
^^<b, K^(D^^it^^T'(i 1 . 0 9mg, K^(10)©^MT'liO. 305 
m g , !***(ll)(Z>$Hi£;frjfc-C|2 0. 2 7 Omg, «lN-(12)CO»it^jSfe-CfiO. 2 

f*^®-- (12) J; «9 , (1) mmcoJftelcX VftWsir t"< 

TfTIScoHiI^cO^, JSC J^ig^o^ Xlia^(D3Sg2 g|:i OOmlC 

Tk^AD^T S U 1 NWESETp H 3 ICWftL, 1 2 1^1 6NfW 

#aa&Lfc 0 ^^(b(D*a^^s4^ic-g-*ix^ d-<>^ y 8 - (2 

) l::fE*li<7>y/H*iflH P L CjfclcJ; oTHIlJtLfc. Hil^^^liO. 1 

9mM, ^Cl^^liO. 2 8mM, Ml^^jliO. 3 4mM, |C^f,liO 

^^T^5t*Pi?n^a^S:JtT*5 9 , n-O-x 7 # 3b *s J: < £fifcL;fc„ 
HifetfJ 1 0 

^Vf-'-s (fP^^MXIi^it^ttM code 167-00542) % T/W3r>8? t^&ffl 
4± : fnft*fi3l&X3(£#c5££tfcfi!{ code 011-13341) , D- a - ^^'.VpvK {-Tts 
^Jy-^tttLU code 165-18 ) , St/D-^^ovi (t*7^r^^?il c 
ode 169-28) £ ^Mlll % K # £ J; 5 K&StIUC L v £ L fc 0 

f i %7ki§io p Hii p h 3 . 4T*^ofc c 2 is <o \ 

cOpH(ipH2. 6ffcot *'7 ^ 7 n >i7K^ffi«iD^BU© p Hti p II 2 . 
5Tfcofc. e p >lf*^ffi©Jo^tiI© p Hli p H 2 . 4T*,fco7i 0 T 
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>&&feWi(DMmtiH<D p Hfi p H 3 . 3Tfcofc„ 

&*0>mWS'& : mm*lSi a OHTpM 7 IdflJSgLfcfg, 0. 22 ji m CD "7 ;V 

Litm. mmm% mm?^^ ■. mm ■. m%* = 3 : 1 : 1 <D±m) -enisu 

AgNO, -NH, (0. 1M A 

gNOa £5N NH, O £n*t£U ^P^S ' £ (C J; 9 , Rff 

±ie->^ p-o^y >%.f&m®mum(D 2m, 5^, iois, 201s, 50m 
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m 2 



























$ *t is i % 


2 B#Rfl 




0. o 


/. U 


i 




4 B$r^ 


3. 4 


3. 2 


7. 2 


5 






3. 4 


3. 5 


7. 0 


1 0 






D 


2. 7 


7. 0 


] 




4 i$W 


2. 6 


2. 6 


7. 2 


2 




i 6b#ibj 


2. 6 


2. 8 


7. 1 


1 0 


~tS *7 *7 *y X2 V 
s y y *y 




Z. D 




6. 9 


1 0 




4 B#Rfl 


2. 5 


2. 4 


6. 8 


2 5 




1 6 B#fffl 


2. 5 


2. 6 


6. 9 


5 0 




2 B*Rfi 




9 7 


£ Q 


^ 5 


1 


4 mm 


2. 4 


2. 6 


7. 0 


5 0 




1 6B£ffi 


2. 4 


2. 8 


7. 0 


5 0 




2 H#M 


3. 3 


2. 5 


6. 9 


5 




4 fl$ffl 


3. 3 


2. 7 


7. 0 


5 




1 6B$ffl 

1 


3. 3 

- . 


2. 9 


7. 3 


1 0 
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mmm 1 1 

(1) rft1fc<Dy>l'? n J y 9 Y > {^)^^\±U code No. 100282 ) $r 1 %M 
1 6 R$PnVJD!#\ L/c 0 #fln^toSffc£l&lif&0iJ5 - (1) fE«c^^j*l-t*oT h li 7 



^ 3 





(B#W) 


~> ^ □ 








(o /o> 








( A* g 


/ 1 


0 


0 n 1 ) 






0 . 


5 




9 . 


2 


8 


1 . 


A 3 


1 




2 


1 . 


0 




3 . 


2 6 


2 




5 


2 . 


8 




8 . 


1 5 


4 




1 1 


9 






1 8 . 


3 


1 6 




1 3 


2 






2 0 . 


4 



*^±tEH*S0ij 3 - ( 1 ) %zm(ojjm\zmc. ±ie^^^ n 7 y 9 6 
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( 3 ) _LK^Ol^ n y 7 ^ h^©l CD pH^HC lXUNaOHT'p 

HI, 2, 3, Xli 4. 5 1C1IH8SU 1 2 ltTMB^MLto *#D&i#L3lfi£ 
£H1>£#J5- (1) IBiO*&IH$ot h y > f !J Mt L, 4fi£t5v^D 
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H 2 cDi§£\ -^/HftDL-CjKj 1 1 %T*#>o*: 0 

(5) TA^>6£ (^M^Wtt) © 1 %*«S»jftOp H&HC I XliN a OH"? 
1, 2, 3, 4 C:OT«ELrt:„ 7^*?^& (^ffl&iHtt) ?:1%S|T'0 

. lMmmiffim^feffii-x ph 5 \z-m&Ltc hen ^ o. imu >&«w8*i;:is 

»LtpH6Xli7(:W»Ltt)OSr^I!Lfc„ Ztihfr 1 2 1 °CT' 4 fl#WADJW 

*7^:TSK gel a- 2 5 0 0 (7. 8 X 8 0 Omm : iVHil) 
io 7 Afl$ : 4 0°C 

#«J*B : 0 . 0 1 % h 'J 7;UPd-ag^^7K^^ 

J5ftii :1ml 

tfctil : 2 1 5 n mJCioJt 

H»J3- (1) T'ii Lfcffiiy^ n-<yr ; >^S«*f i LT, 10. 
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Z.(D&m. Tyu=¥^Bf (#fflBiWtt) ©W^aia5->^n^>ryy^(Df 
p II 3 CD*g£\ ift 2 . 3%-C*£>ofc 0 
H*feM 1 2 

^y^^fyMT'LM-l 3CG (^-3^»J — Xf±jR) . T^^^-y 
-7 T -y KHFD (* 5 &mMtkW , D-^'/l^n>g£ (t*7^f^^ii 

^ > y /HfcL, 3P#iMW o\ •> 7 d - - > 7- / ✓ M & # x >•' n h 7 V ~: 
Ml m L - o * ^ 8 ( r. fjk i\ 
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mn&m 1 3 

A£ % ^^IiliU) , 7=Vu-^>fM tynftttfi) , - 

£ 1 %{^/«CS«t 5 KlzMdiSA? U IN HC lT*pH3l:Wtlfc, CLftib^l 

(2) HiHHl 3- (1) «Lfcny Kn^^fifcgfA, ^yKn^fy 
, -x/U-^^ Ifcll-^'JXDMWI 00^ 1 $rn-t^^3f 
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> (t*7^r^^tt^) <Dn-^ {-fiiy^T-* *t±K) mm (lmg/ 

ml) 1 OO/i I i fl£EET<£*fc Lfc„ ^Hlc 1 0 0 // 1 <D_h3E hU^f 



^9 





1 0 0 /i 1 n^O-f / >ft g ) 




i 6u#pfl;&ajr& 




9 . 2 6 
7 . 4 7 
3 2. 81 
5 . 0 9 


15. 71 
9 . 11 

4 7. 60 
5 . 12 



(3) 1 0 0 /i I WlrT^nyiMoii^iffTKiLfcl, 1 0 u 1 CO y *> 

— F6 0 Fn< )V?\±m iZXtfy h LXS^7'f^ : g*g£ : 7k = 3 : 2 : 

. a 4- rr . . . ^- 1 ni-nn i.m^ .... - . * n 

u : fftft? 1 c *>: l o o ni I f)7Ki.:^^? IT IN lie ! T p 1 1 3 



WO 98/13328 



PCT/JP97/03052 



xm^m cxijQm&mvo± k>~>? a^y^-j 3 omg 

mmm 1 5 

( 1 ) mMM3 - ( 1 ) f5tttf>tiUK, $«->^D^>r; 1 OmM 

h!)^ (Tr i s) -HC1 (pH7) , Xtt 1 0 mM h U ^ ( p H 1 0 ) Id 
2 5mMl:/i5 < t5l:^a, ^«BXIi4 tt'M LfrfcL HJi0iJ 1 3 - (3) 

IS«fc(^T LCjfe-C^tff Ufco -tco^fm, TkXJi 1 OmM hD^-HCl (pH 

7) izmteLtim^, £iaa*B, 4 r m> 1 k:^t^co# 

W^J^abh/^^^aJ^li^^^-Cfcofco lOmM hV* (pIIlO) 

Lfc->* D-O-^y 2 1 1C-C3 0#fHJAD*&U TLCfet'M 

(2) 1 %D - n >my^mm^ 1 2 l °CT*4 B^RIJflDffcU pH5fcH8^<D 

Kf^NaOHtpHB. 6 HjMS LfcfWSrWM b/c 0 #^^lm]fo»ft 
U -2 0°C, 4t, 3 7tt^Lt«, -> * n >T J > & mifcM 5 - (1 

8Ufcli«#B$|B] (P) , «E*4lJv'^D^fyy||| (mg/ml) ^r^-To HI 

8 4"{c^oVN-ceizg^fn (□) iipH*nfi-c-2oicis# > neg^ep (■) ii P 

H6. 6 6f-2 0t«#, fi^L^l (O) li p H5fcfffl!£T*4 0 C<£#, Jfc?Lf=p (• 
) lip H 6. 6 6Z^fP (A) JipH^Wfi-e3 7<C{£# X l£ 

fcEP (A) lipH6. 6 6T'3 7ti*#^^f 0 
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mmm 1 6 

(i) nmms- (i) sett^**®*, mv^p ^^-^v- / mg^^y 

-^2.85 ml ^m^LtZo Z(D^f J -^m-<&\^^*V>/=t? / (94/6) 
3.85 ml 17 mg/ml CO is 2 u J > MB & fflU Lfc D ~COtf££ 0 

.5fin ©7 >(/l'* — -C*>m U )t^##J HPLC £ L/U 

y fc°— cO-> y a^>"r J >(07 7 2 •> s ^Sr-^ti^'ix^tf). i$J£&I§ 

U it-^Oi/^ o-O^r y > 43.2 mg s f£k°-?CO->y D-<>^ry > 43.0 

7t^5>#J HPLC 

*7 A : /W^j/^ AS ( y^-fevHk^XDI) 2.0 cmX 25.0 cm 

: 40°C 

f£fib*i : ^dr-^>-/^^ 7 — )V (94/6) 

SEiH : 14. 0 ml/min 

J£tB : UV 210 nm 

ItftaAi : 150 u 1 (2. 55 mg) 

o -t<£>££^> ml t°— * u-<^^ y ^30. 0 mg fr<b 19. 7 mg (D^"^^^^-^ 

D--0-7- y \k t'— ^ cO-> y / >37. 4 mg b 

27.7 mg<D*.-ri<"7-*^ — %'£G LfcVM* y CO y D-Oiry ^Sr^n^'iX 
^feftfcffljf — ? <Ois? n^>--r y >&L>q£ y (0»>-7 a-Ox / >60 
JBE3fc£W: -tix-eh, [a] u 2 0 - 105° ( c_0. 30, :r*y-/l/) Rtf [a] » 2 ° + 
104° ( c_0. 53, ;U) "Cfc^ . fliJt c - ?#5ffri s (-) -h^>^-4, 

•> y d - ^ > -/- > - i - :t 1 w. T i - ; . y - - • " • - t¥f-i-\ ; & - A. 

tc&m ^ .f 1:1 Jvj cO I ) I F - 3 7 O #J K * f t- ( B * 4) f± jM ) *rffll^T fflj if L fr 
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o 

(-) ^y^D^^r/^St; ( + ) y HPLC <75 

*8ttJft*&£El 9 , Ell Ol^^-fo i-^^^H]9li (-) n-<>^y 

i cm ( + ) p^^y xDmm&mT'h v s si o^, mw\\±v&itm^ 

«Wi»i»aii^fW (#) S:^i- 0 

jfcic (-) ^-y^D-Ory ^SO 5 ( + ) f*y^o-<yfy y©-t^'ti^R 

s^tff, ^«K5t^"ftjfe (nmr) izx&mmmtif. uv^iix*^ h/KDiis, 

mi i iz. (-) <^y^ D-<yry y© 'h-nmr^^^ ha- £7^% m l l 

[g] 1 2 tC ( + ) {£->y- p-^^t- y^co 'H-NMR^^^ h^^^^„ 12] 1 2 
^^SEWti^-fvu hte (ppm) ^r/^i- 0 

v-y- o^O-r y L*l 0 * <fc ft Id «fc 9 <7)ft^f£t±f*£ 

WfiiLTt ( + ) - h 7 y >\ (-) - h^^-y^a^ 

>-^y>, ( + ) - y- p^y-^-y >\ (-) - v"*- ~>y- n-<>^ y is 

7=-y>, (-) -^y^-y^n^yryv, ( + ) - - o^t^^y 

mmm 1 7 

mMffll6X*mtz (-) f£->y- n^y^ry ><t ( + ) ft^y" n-^^y ><7)^ 
n-t*iX<D 1 m g/m 1 y — jvm&% 7 5%ac^ y — 2 ffc, 4 fg, 

48 



WO 98/13328 



PCT/JP97/03052 



8fl 1 611 3 2(1 6 4 11 12 8fl 2 5 6|*. 5 1 2 fl 1 0 2 4 
1/2 0 4 8fgCf|Pa, 9 6 ft-v-Y y" n * -f * — — KD*^x;H: 5 /j 1 T 
oA^ltlftLfco 5 0 0 om<D t htflft&1±&!hffilmfaH L - 6 0 (ATCC 
CCL- 2 4 0) *fflJiaSr-g-tf 1 0 %^Jfej£jfiLf*£*rR PM I 16 4 OJfife 1 0 0 
/i 1 ^^-^--r.yKc^Dx., 5 f?£T 3 7tt*4 8 B#ffit&* Lfe„ *HJ!&co 

Bm£yt¥¥mM-ZM&Ltz.m, 5mg/miro3- (4, 5-/>f;l/f7/ 

— ;u- 2 - - 2 , 5-i?7i -^f ^'/^Ay'p; K (MTT ; ■> ^ 

D ^m&ffi-fci&*m& i o^i £ an*. -chic 4 ^m^^mit^ik, m 
mmx'iwm^tkmvtm&mm o. 0 4n mc i^2-^q^/ 

— ;U 1 0 0 n 1 < «#L. 5 9 0 n mid^Ct 3 ® fi£ & SiJ j£ LTIh 

mo. 3 9 M g/mi) {dtsu^-c tJNanaitaw^JStt^Lbn, £fcrtfh-> 
%mm i 8 

( 1 ) 1 >: 1 0 s /m 1 Oil L - 6 0 ^flS^-a ts 1 0 %4^fl&J/?lkm^^' R PM 
11 6 4 0 igjftlc: 10, 1 % 0 . 1 , X»i 0 . Oliig /m 1 <7.)~>^ 7 
V&i&JHlU 5%^fifc#*^?£T 3 7 0 C'C3 BfHJ&t/6 BTOifcil Lfcfg, £*HIJI& 

Ratiit^r i o y g/ m i tfcm\Kftxii^wmnn.hM\ 1 ^ g/m i ^pe 

y}T'ii*-j9 0%, 0. 1 u g/m 1 ittE^Tttfa 5 5%, 0. 0 1 n g/'m I 
"tcD^^^m 1 3 Jd^-To -ttefrhm 1 3 I1H L - 6 0 rMcOtg^ffciCv'^ a 



i.l 1 O ;i g ni i , lli Ai-i' 1 . , i L 1 n g - :ii i , iU _ #3 1 ^ ' iM 0 . 
1 /i g ' m I . Sl^^r-|] (■> |;t 0 . 0 l // g /m l (Oy » n^>- / ^j&fln*- 
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(2) H L - 6 0 ftBJISlC 1 0 " n g /m I CO -> * u^O-r / >£#S#n LTHjfe 

#115- (i) <b [Wj^c 3 5ffl«* Lfc 0 IffldS^-^^irot^?^ K^77i: 

&**u mmt%m<D&ffi\ (B*mm%m^mm. m%&m. i 9 8 2^) m 

LT~>^ d-O-^ j >SS*0E5>Tli 5 0 %Jm±WiNnJ!a^m3*Xtt-^^ d 7 r - V s 

(3) H L - 6 OfcBflSlc: 0 . 5 ju g/m 1 IttO. 0 0 5 m g/m 1 ©->^ p 
^VT/^^ttLt^]l 8- (1) i(5im^3 BfflX{i6 BW*SFatLfc 0 

LfcJNBtei&s^ 1 0%T*£>o/cCDM*t Lt, »>^D^^xy^O. 0 0 5 ^ 

»l#tlfflflaWife«>Stfci^<73BII^«r^^-0-C*> <9 , #Htthii*HlSH#W (0) , Jfttttt 

&$tmii& t Pizi3\,^xf$,i&'&mtmiifa<D (%) en^as^-ce 
saw (□) iiK^*ft» (anno , (o) 1*0. 5/<g/mi^D^ 

^^y>"^P, fiH^fP (A) 13 0. 0 0 5 /z g/m 1 y^D^>r/>»^ 
H*fe#J 1 9 

(1) mmm3- m flE*fctf>ttffiL mm->^ wots ^ii^^aT 

•^f^ (Salmonella enteritidis) (&$>M?$W&) 

almonella tvr> 
h i m u r i u m (-k^M^Mm , 1&tfeBI(3) : oay*^ 791/ 

# * (Staphylococcus aureus) FR 1 722 ( A 

taphylococcus aur 
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eus ( * =5- is V >-I-it£#0 , &&W(o) : /<f ^7, -t? U x (Bac i 1 1 
us c e r e u s) (DB0±§!^ 4»M#J#0 St/^mW : B a c i ] 1 u 
s c e r e u s ( Tffl%l'& t PM : &M&k) X°hZ> 0 ;i ft >b <D 0 13 ^ "f ft t> & : f 

®f!*£fBS¥U I6hr. 4 8 h r *8*?£(D£@i$!c£ Jtt&i-* - i (c J; ^ffofc 

o 

, 2 n M^£*to/c 0 ^itl:iSttil^7V 3 >T 3 7°C J 6 B#fHJ 
ffofci^^l 0" /mll:^6i^;^ Li 3 7 < t-C*fJ|$rnofc 0 #^}* 

fTofco ^ft^'ftcDffitt^Mf&ffiiJ/S^ oTIJ S a lmone l l afiD 

H L , S . aureus liBa i r d Parker agar(B 

B L M) > B. cereusliNGKG agar ( 0 Srfcffl Lfc„ 

. B. c e r e u s <D3*n 3 2 °C T'ig* £ *T o tz 0 #iS*B#|ffl-C(Oj&Jj£ Lfcffi& 
It CFU (colony forming units) /m l <b LT&#j*t 
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Iffcft® (7) :x->i!Jk7 3U (Escherichia coli) (S 
"0157:H7, VT1. 2 , (8) : E s c h e r i c h i a 

coli (Y. 3-0157:117, VTl, 214ft) , M&®(9) : E s 
cherichia coli (Y. 1 - O 1 5 7 : H 7 , V T 1 , & 

tfcBS (10) :Escherichia coli (S-026: HNM, V T 1 I 
, Steffi (11) : Escherichia coli (S-Ol 1 1 ;HN 
M, VT1, 2ltft) &t>**£t£ffi(12) :Es cherichia coli( 

maternity * a > (0*1^) ^»&<7j^ n^^y >&Anx., 

2 n ig^^^ff ofc„ ^rixtC^S^PJ^^V 3 7°Cl 6 B#(?flHijtg^£*T 

ofeffi^Sr 1 0* /m 1 lift 5 «t ^K&flU 3 7 * £ffo fc„ fcfc, & 

tt^#*S*i$fiJ3r<b fD0&cD$J£li, ig*ft££-ig;i:*TlK L^a5&t*t£*i£lc «fc *) 
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m i 2 



ilfr rlfi +it ^ v/fe rh 
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(3) t^ii Ltt^i(13) : Escherichia coli HB101 (ATCC 33694) s ft 
f$BS(14) : Salmonella typhimurium LT-2 (ATCC 27106) N ftfc&ffi(15) : *> a. — 
K 7x;U^'/-t (Pseudomonas aeruginosa) (IPO 3080) , ftf&ffiO 
6) : Staphylococcus aureus 3A (NCTC 8319 ) x |£*&M(17) : ^fvU* X^f 
U * ( Bacillus subtilis ) (IFO 3034 ) , t£&8S(18) : ;* h V- ;7° h^-y*^ 
5^ — ^2/;*. (Streptococcus mutans) GS5 (S3l ^l^ftj^ffi^^ifc^tt) £ 

tflrtfc®&L-:/n ^ (1% MJ7°h>, 0.5 %S#e^df^, 5% NaCl pH 7.0 )T, 
— Ife*lt£* L7t 0 5ml WL-yo 2 5 -2 0 0 // g /m KOy^ d-<^^ y > 
^r^AD Lfcig^^.O ? f^t)^*P UTV^^^tgll!i[;5 m 1 8* SrfiS^ L , 37TC 



WO 98/13328 



PCT/JP97/03052 



* 1 4 











i/ ^ d 






y : 


^^An* ( n 


g / m ] 


mm) 


VX TJR Ifi 




0 
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1 0 0 
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0 


(14) 


2 


7 3 










0 


0 


(15) 


2 


3 9 
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1 5 8 
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6 7 
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(18) 
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4 0 
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1 3 0 


3 4 


6 



»«r^^ 0 10% y-^«r#^ri-4SIi§ifi{c**l»S^o, 25, 50, 75, 100 

tft^0SliHt4^ca?fil £ LT 7 * h x<<fvu;* 7 ? ? f-tf? ^ * (Lactobacillu 
s fructivorans) I F0 1 3 1 1 8 (J&J&ggAh Lactobacillus fructivorans JCM1198 ( 
*£^®B), ^b-^fvu;* *^t*f^ (Lactobacillus homohiochii) IF0131 
20 (ffi^BSC), 7i,;t7 (Lactobacillu 

s rhamnosus) IF03532 (t£J$®D) &fflV^„ ^ <75 *& * & * 1 5HSE«fti-S e 
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m 1 5 

















s*r j i/-miNm. ( n 




g /m ] t%m) 




0 


2 5 


5 0 


7 5 


A 


0. 96 


0. 17 


0. 02 


0 


B 


2. 03 


0. 01 


0 


0 


C 


1. 61 


0. 32 


0. 08 


0 


D 


0. 35 


0. 04 


0. 01 


0 



tetoi/f J -y^7C3$ir^ irlx t'i/^ (Saccharomy 

ces cerevisiae)ATCC 9 7 6 3, *>y^ 7/P t'# >- X 
(Candida albicans) TI MM 0 13 6, 7 ^ ^/U^'/l^ 
y x jf? 7s (Aspergi 1 lus fumigatus) TI MM 1 7 7 

3S«fc0iJ 2 0 

(1) 800, 400, 200, 100, 50, 25, 12. 5, 6. 25, 
3. 1 3, Xlil. 56|ig /m ] (D is ? a / >&<atr MJ/hV- \7 

4S>i%V& (B7k$±W (^Vibrio parahaemolyticus 4387-61 XliVibrio parah 
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